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SOUTH WALES INSTITUTE OF ENGINEERS. 

The annual general meeting of the members of this valuable, and, we 
are glad to learn, flourishing Institute took place in the Theatre of the 
Royal Institution, Swansea, on Saturday last. The walls were hung with 
plans, sections, and drawings explanatory of the various papers to be dis- 
cussed, whilst there were several samples of iron made with different kinds 


. Te . . 
of coal exhibited on thetable. The chair was taken by the President, Mr. 
Tuomas Evans, F.G.S., Government Inspector of Coal Mines for the South 
Wales division, and amongst those present we noticed Messrs. Lionel 
Brough, of Clifton, Government Inspector for the Bristol and West of 
ngland district; Messrs. Alexander Bassett, C.E. (Cardiff), Huxham 
(Swansea), Thos. Walters (Swansea), B. Kirkhouse, R. Bedlington, John 
Cox, Josiah Richards, Windsor Richards, C. Lane, M. Moxham, W. R. Jones, Matthew 
Truran, M. Brown,J. Nasmyth, J. Allen, T. Nixon (Cardiff),G. Birkbeck, J. Glassbrook 
( 3wansea), Thomas Glassbrook, jun. (Swansea), John Williams (Aberdare), Dr. Williams 
(Swansea), and a large number of others connected with the iron and coal trades of 
South Wales. 

The PRESIDENT, in opening the proceedings, said :—Six years have passed away since 
the promoters of the South Wales Institute of Engineers met together at Merthyr, and 
held their first meeting in that great centre of mining and manufacturing industry. We 
were but few in number, inexperienced in the conduct of such matters, and labouring 
under innumerable difficulties, the overcoming of which nothing but experience can 
teach and bring about. Since then we have gone on, and it is a source of much con- 
gratulation to find our bers have i deven beyond the expectations of the most 
sanguine; and now I may fairly be allowed to designate the Institute a most important 
body. But, gentlemen, with all our success, unhappily there is a melancholy duty to 

. Death has been amongst as. w~ have had to record in our proceedings the 
loss this session of three valuablemea. .« . Oneof these, Mr. Ebenezer Rogers, was one 
of the early promoters of this Institute, »nd was the first contributor of a paper; he filled 
the office of President, and always took a most active part in the council meetings and 
general arrangements. Much of his life was devoted to scientific pursuits, and not a 
littie to the South Wales Institute. Mr. Rogers was born at Blaina,on March 24, 1816, 
and died at Abercarne, on January 3 of this year (1863). He was a fellow of the Royal 
Society, of the Geological Soci: ty, a member of the Society of Arts, of the Mechanical 
Engineers, of the North of England Institute of Engineers, and of the South Wales In- 
stitute of Engineers. Another member, whose loss we have to record, is Mr. Benjamin 
Dodd, mining engineer, of Biaenavon. He spent much of his life in the counties of 
Monmouth and Glamorgan, in conducting mining operations on an extensive scale. He 
was born in the county of Durham, and was a member of the Northern Institute of En- 
gineers, as well as that of South Wales. The last name on the list of our recently- 

members is that of Mr. Samuel Baldwyn Rogers. He was born at Chepstow, 
and died on Sept. 5, 1863, at the advanced age of 86 years. Mr. Rogers spent a long life 
in connection with the iron and coal trades of South Wales; and I think I may fairly 
assert that since the day of Cort no one did,more towards the advancement and prosperity 
of the iron trade than did our late lamented friend. Amongst the many of his suggestions 
and inventions the introduction of an iron bottom in the puddling-furnace was, perhaps, 
the most important; and those connected with the iron trade owe to his memory a deep 
debt of gratitude. We cannot do otherwise than regret and mourn the loss of such va- 
luable lives. During the session, the papers so kindly given us by our friends and 
members have treated on subjects of great interest to the district, and the discussions 
on the matters contained in these papers have, I trust and believe, been of service to us 
all. The paper on the Manufacture of Steel, so able treated by our friend Mr. Parry, will 
induce some of us to turn out attention to this important branch of the trade of the 
Principality. The “Selection of Coal for Biast-farnaces” is so intimately connected 
with the first stage of the manufacture of iron-stee), that without the proper selection of 
coal the result can never be satisfactory. In these days, when so much is said on the 
exhaustion of our coal! fields,and the quantity raised being so enormously on the increase, 
the consideration of the best means of working coal becomes a question of the greatest mo- 
ment. The papers on“ Long Wall,” “ The different Systems of Working Coal,” together 
with that on the“ Machine for Cutting Coal,” have all been read to us; aad I cannot 
help thinking that, were it not for the South Wales Institute of Engineers, but very 
little would be known of “ long work” in this part of the world. The economy of pro- 
duction of coal is all-important to this district; it affects every branch of the manufac- 
ture from the pig to the finished bar; and its use for steam purposes is more or less 
influenced by its cast ; and when we consider that 80,000,000 of tons of coal are worked 
in Great Britain annually, and of that great quantity 11 of those millions are raised in 
South Wales and Monmouthshire, a small reduction in cost per ton amounts to a very 
considerable sum inieed. I can well remember when the week!y make of an iron fur- 
ance was considered very Jarge when it amounted to 70 tons; now that quantity is com- 
monly quadrupled, and in some furnaces even five times 70 tons are weekly produced 
The best mode of working coal, and jaying out of mines on scientific as well as practical 
neipies, will induce good management, and thereby lessen the dreadful fatality which 
it is my painful duty annually to record. One thousand lives are lost each year, in a 
peacefal and useful occupation. If anything can be done to lessen accidents in mines, 
it is our duty, as members of this Institute, who are so intimately connected with its 
prosperity, to lend a helping hand; and [am quite convinced that safety means true 
economy. I will not detain you longer than to ask, has the object of this Institute been 
carried out ?—that it sha:l devote itself to the encouragement of engineering, science, 
and practice; being established to facilitate the exchange of information and ideas 
amongst its members, and to place on record the results of experience elicited in dis- 
cussion? I think we are accomplishing the objects sought, and unquestionably have 
done some good on our onward march. 
The treasurer’s financial statement was then read. 





‘ 


It stated that the Institute was in 


Jance in hand after meeting all current expenses of about 100/, (Cheers.) 

The “fesult of the baliot papers was then announced as follows:—Mr. Alexander 
Basxett, C.E., of Cardiff, had been unanimously elected President for the ensuing year; 
Mr. W. S. Clark, Aberdare; Mr. Brogden, Tondu; and Mr. John Cox, of Ebbw Vale, 
Vice-Presidents. We understood the following hac been elected members of the Council 
—Messrs. Josiah Richards, Abersychan ; T. D. Steel, Newport ; Cope Pearce, Cyfarthfa; 
Edward Williams, Dowlais; W. T. Lewis, Aberdare; and I’. James, Evbw Vale. 

The following gentleman were elected new members :— Mr. Thomas Batson, colliery 
manager, Hirwain, Aberdare; Mr. J. Simpson Fraser, locomotive department South 
Wales Railway ; Mr. Prederick Gould, Bilson and Company Meadow Colliery, Cinder- 
ford, Forest of Dean; Mr. William Fairley, manager, Coedcae Colliery, Cwm RKhondds ; 
Mr. F, 8. Hindhaugh, Newbury Colliery, Somerset; Mr. Septimas Palmer, Risea Col- 
lieries, Monmouthshire ; Mr. Joseph Hale, Naiisbridge Colliery, Forest of Dean; Mr. 
George Birbeck, M.E., Tondu; Mr, W. Stanton, M.E., Whitwick Collieries, near Lei- 
cester; and two other gentlemen, whose addresses esceped us. 

The PReEsIDENT said the first paper for discussion was— 


ON COAL CUTTING BY MACHINERY. 
BY MR, WILLIAM FIRTH. 


The writer says:—‘ Acting upon the suggestions of Mr. Hedley, In- 
spector of Mines for the midland counties, the following observations are 
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Colliery, near Leeds. The cutting of coal by machinery has been dis- 
cussed at the meetings of the South Wales Institute, and, as there are 
diversities of opinion as to the practicability of so employing machinery with economy, 
the following description of our hine, and stat t of resuits of working, may 
throw some light upon the subject. Before describing the cutting machinery, I will 
give a few details of the arrangement for producing the motive-power (compressed air), 
which are as foullows—a small horizontal engine is placed on the surface, having a cylin- 
der 20 inches in diameter, 3-feet stroke, connected direct with the blowing cylinder, 18 
inches diameter, and the same length of stroke. A receiver is placed outside the house, 
30 feet long and 3 feet diameter, having a cubical capacity of about 288 feet. We also 
purpose fixing one or more receivers in the mine, in order to provide a more abundant 
Teserve of power. The steam is to @ pressure of 35 to 40 Ibs. to the square inch ; 
and 12 to 14 strokes of the engine per minute maintains a pressure of 55 lbs. per square 
inch of air for three machines. The distance from the engines to face of the “ banks,” 
or “stalls,” is about 1000 yards—recéiver to pit mouth, 30 yards; the pit, 160 yards; 
together 190 yards, through which 4%-in. fiang pipes are em . From the bottom 
of the pit to the “ bords” (rise and dip headings), 800 yards—we use 244-inch iron flange 
pes. From these its along the endings, or rounds, we employ %-in. gas pip- 
ng. Along the face of the stalls India rubber connects the supply pipe with the 
machine, and is of sufficient length to allow the machine to move back wards and for- 
wards along the stall face. The flange pipes are carried near the roof on iton brack ets 
Tet into the coal, and the 34-in, gus pipes are laid along the floors of the seam. The 






























| pipes have been fixed four months without displacement or repairs; nor have we any 


had said before, only a very small part of the colliers’ work. They would havetoleave 


difficulty with the India rabber tubing, which bears the pressure exceedingly well—in | a great deal of room open where this machine was at work, and there would be very 





fact, we have no trouble either with this or the iron piping. The plate represent the 
machine. It is constructed of angle iron, and is about 4 ft. long, 3 ft. 6 ia. high, and 


great difficulty in keeping up the roof where they came to a fault. He thought, also, 
that the machine was very liable to become disarranged in the removal from one stal 1 
to another, and the time occupied in the removals would be such that very little pro- 


2 ft. 6in. wide. The weight is about l4cwts., including the small air-engine to work 
| it. is mounted on wheels, and is readily moved forward and backward by the atten- | gress would be made or labour saved in the cutting of con!. He must, also, reiterate 
dant. The cylinder of the engine is 5 in. diameter, and 12-in stroke, and the piston is | what he had said on a previous occasion as to the pipes, for he believed, where there 
connected with a crank attached to the vertical shaft, which carries the pick fixed in | was any great length required, it would be a most difficult matter to keep them air- 
the socket. The pick is made very strong, and with a chisel point, to suit the work | tight, and, consequently, there would be a very great loss of power. Where there were 
at our colliery, and can be readily removed in a few minutes. No doubt the form of the | some hundreds of yards— in fact, in some places there were thousands of yards of piping 
pick point must be varied with the material holed in. The pick socket is fitted to the | to be used —he thought it would be a matter of the greatest difMficuity to keep them air- 
shaft, for adjustment to any height between the floor and roof of the seam, so that | tight. [Ie would not say it was impossible so to do; but it must be very expensive, 
the holing can be effected at an intermediate point. The motion of the pick follows | and the loss of power must be very great. Aguin,to force this compressed air along the 
that of the human action, and either a double or single headed pick may be used, the | whole of the levels would require a very great length of pipes, and great leakage must 
former, however, takes up more width in working than the latter. The strength must | necessarily ensue, which would, of course, be so mach waste of power. 
be proportioned to the work, and the length of the head to the depth of the holing. We | Mr. Jostam RicHARDs agreed with the last speaker, that the length of pipes and forcing 
employ double picks, with a head 36 in. long. A width of about 3 ft. is maintained | the compressed air through them would be very expensive; but, with regard to the 
between the front row props and the stall face for the passage of the machine in holing. | Working of the machine underground, he did not see that there would be any very great 
The road is formed with strong rails, so as to avoid springing when the machine is in | difficulty in that—in fact, he did not see any difficulty at all,so far as the machine 
action. The seam of coal at our colliery has an inclination of about 2 in. to the yard; | itself was concerned; but it must be a very expensive item to convey the pipes under- 
a strong bind or shale roof is about 4 ft. 2in. thick, with two partings, or bands, in the | ground. From the enquiries which he had made he believed the machine would cut 


, &flourishing condition, there being about 170 enrolled members, whilst they had a ba- | 


submitted in reference to the machinery now in operation at West Ardsley | 


middle, thas :— Upper Coal...csccsscceseceee 2 ft. 2 in, 

Parting ....sccececececeseee Oft. 4 in. | 
Receetccecoesccedesgtivac My AORs 

Parting ...cccccccccsesecese Oft. 4 in, 

Bottom Coa! lin, 0 ft. 4 ft. 2in. | 
The system of working is by long wall; but until recently we have only had stalls of 40 | 
to 45 yards long open, which has been a iderable disad age in applying the machine, 
as we find that one machine holes 100 yards per shift of 8 hours 3 ft. under, We have, | 
however, had one machine in operation on this length, and the results will hereafter be | 
noticed. We hole in the middie piece of coal between the two partings, or bands, about 
2 ft. 6 in. from the roof, and 1 ft. 4 in. from the floor, The coal in which we hole is 
tender, but contains a large quantity of hard pyrites, which is destructive to the points 
of the hand pick; but from the more solid form and size of the machine tool, there is 
mach less difficulty in making it stand the work, and the cost of repairs is considerably 
less, being about one-eight the cost of hand tools, The holing (3 ft. under) is accom- | 
plished in three courses or lifts — i.e., the machine is passed thrice along the face to hole | 
this distance under—the first holing is 16 to 18 in. wide, the second 10 to 11 in., and | 
the third 8 t» 10 in. deep, a change in the cutting arm or pick being necessary at the | 
end of each course. If required,a machine can be constructed which will hole 12 in. 
deeper, but we find the above to be the depth most conveniently holed. Whena course 
of lift is finished, the machine is taken back to the starting point for the next lift, which 
occupies about two or three minutes, the only change being the cutting arm or pick. The 
time occupied in cutting the three lifts averages about one minute for every lineal foot of 
3 ft. deep. In strong coal this depth can be worked by cutting away only 3 to 4 in. in height 
atthe face. A man and a doy attend the machine, and a man jooks after the road and prop- 
ping of thestall face. In our seam the upper parting band falls down after the first course 
is holed, and this itated the | of more refuse than would occur in the ordi- 
nary work. The boy clears away the refuse and greases the machinery. The attendant 
sits upon the seat of the machine,, and watches and regulates the speed of the pick, which 
works about 70 strokes per minute, A light is fixed in front of the machine to show 
the pick, and at each stroke he moves the machine forward 1% to 2 in., by means of 
the wheel. The labour in handling the machine is not difficult, neither is much phy- 
sical exertion required. A little of the “ head” being more material than “ muscle,” The 
attendants perform the work with facility,and certainly have the easiest posts in the 
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mine. The machinery is very simple, and little liable to derangement; nor are the 
working casualties more numerous than those of working any other machinery. Expe- 
rience will, no doubt, suggest improvements in some of the details; but the machine | 
now works in a very satisfactory manner, and the resulis are much better than we ori- 
ginally anticipated. The following are the results of working one machine six days of | 
eight hours each, and including stoppages :—618 yards were holed 3 ft. under, which is | 
more than 100 yards per day. The cost of labour attending machine, removing holing 
refuse, and attending surface engine, is 144d. per ton on cogisraised. One penny per ton | 
will amply cover wear and tear of machinery, interest, and redemption of capital on a 
daily get of 500 tons. The produce of large coal is also satisfactory, as the following 
figures show :— Got by Machine. By Manuai Labour, 
} Best Coal ..ccccccccccccccccsccccsessece 29°99 cocccccccccceces 19°00 
Seconds ditto. cocce 3690 coccccccccccccee 46°00 
| Stall ditto... ..ccececcessccecess esecececes 36°30=100 
The benefit in produce by holing with the machine is equal to 244d. per ton on the gross 
get. Ourcoal is very jointy, and, consequently, the proportion of small is in excess, 
The holing being in partings of the seam, the small is made in breaking up the coal. 
Where the holing is in strong coal, the benefit by using the machine will be much greater, 
| in many cases equal to 4d. or 5d. per ton on the gross produce, The cost of holing by 
| band is 7d. per ton; the advantage, therefore, by the machine over manual labour is 
| 4% per ton, and in produce 244d., a total of 7d. per ton. The trial of machinery for 
heading has not yet been made, but we are sanguine of results equally as satisfactory as 
these. Weare preparing machines for heading, and which will shortly be in operation. 
| The sanitary aspect of this question cannot be overlooked. The dimination in the 
number of men and burning lamps must render the atmosphere of the ‘nine less vitiated. 
The discharge of a considerable quantity of pure air into the working p!aces, in addition 
to the ventilation, will impart a more healthy dition to the at pb The com- 
mand of a powerful stream of air under a pressure of 50 lbs. per square inch wili be 
useful in removing accumulations of explosive gas, which might not be removed by 
the ordinary current of air. I am informed that upwards of 40 per cent. of the loss of 
life in coal mines arises from falls of coal and roof. The introduction of machinery will | 
reduce the number of persons exposed to these casualties at least by one-half, and, con- | 
sequently, a considerable saving in life will result. Having in view the facility for 
opening new works, and the ready means at all times for an increased power of produc- 
tion under sudden demand, caused by unusual seasons or other circumstances, and when | 
the prices of coal are more profitable, the increased yield of large coai in the diminished 
quantity broken in hewing when compared with manual labovr—all these and some 
other reasons warrant me in exp ing a very fident opinion in favour of the intro- 
duction of machinery to coal cutting. The cost of compressed air power is undoubtedly 
great as compared with that of steam ; but, nevertheless, when its advantages are put 
into the scale against the disadvantages of the oid system, that cost becomes insignifi- 
cant and immaterial. 

Mr. Lionget Broveu said that there could be no doubt in the world that, under the 
circumstances which now prevailed, a coal-cutting machine would be a most desirable 
thing ; but the question then arose what sort of one. He believed the best one which 
had been exhibited up to the present moment was that of Preece’s, which appeared to 
be a kind of mechanical mandril or pick. Now, how far such could be applied to all 
sorts of seams is a question of great moment, and one worthy the consideration of engi- 
neers and colliers generally. In very inclined stratifications he could hardly conceive 
how such a machine would suit. Again, he had heard it stated that so terrible was the 
blow struck by this powerful mandril,impelled by the force of compressed air, that some 
of the strokes produced streams of fire, probably by striking against pyrites or particles 
of siliceous matter. Now, if streams of fire, or even sparks, were produced, he (Mr. 
Brough) should not like to apply the machine In the fiery seams of South Wales. Again, 
they did not at present know how to apply the engine to nicking or cutting; if the 
mechine would onty hole he thought they may as well be without it. For his own | 
part, he could only see that the machine would be productive of good when applied to | 
long work in stalls, He apprehended that a piece of moving machinery would occupy 
so much space as to interfere with the speed and dispatch of removal of coal. He re- | 
| gretted to say that when in Newcastle, at the recent meeting of the British Associa- | 
| tion, he was unable to attend the section where the discussion was carried on about | 

these coal-cutting machines; therefore, he could not speak with any very great degree | 
of authority thereon, and, in opening the discussion, and making these few crude obser- | 
vations, he did go in the hope that something would be elicited from other gentlemen | 
who knew more about the matter than himself. He saw Mr, Bedlington present, who | 
was & most practical man, and, being the manager of large mines, was, doubtiess, desir- 
ous of substitating machine labour for human labour, if such could be profitably done. 
He should like to hear Mr. Bedlington’s opinion, as, doubtless, he had considered it well. 

Mr. BEDLINGTON said they had seen by the description of work which this machine 
was capable of doing that it was simply holing; he did not think it had been stated by 
anyone that cutting was done as well. Now, they all knew that holing was but a very 
small part of a collier’s jabour, and was very little required, especially in long work, | 
where there was a good dea! of pressure on the face of the coal. Now, if the machine | 
was for holing only, it would be but of very little assistance indeed, for, even with the | 
machine in work, they must have a man to block down the coal, to fill the coal, and to | 
cart the rubbish, just as before, so that there would be but very little assistance given | 
in cutting and filling the coal. Then,again, they would have to be constantly removing | 
the machine from one stall to another, and he did not know how many machines they | 
would not require in an extensive colliery,so as to be of any service. So far, therefore, 
as he had read the descriptions of the various machines, he thought there was very littie | 
to be got out of them, so far as the saving of labour was concerned, and that, after all, 
was the great item, The holing, upon whieh so great stress had been laid, was, as he 
























| power,” 


vertically as well as horizontally, which was an important matter. 

Mr. ALEXANDER BasseTr thought it was most desirable that the should re- 
main perfectiy stationary while at work; but, with the exertion and force used by the 
mandril, considerable oscillation would take place, which would impede the facility of 
the machine, This was a most important point, because the poiat of the mandril was 
liable to return as wel! as advance. 

Mr. Ricwarps said the machine itself advanced with the mandril, and the whole was 
regulated with a small screw. There was, in fact, no difficulty about the machine, 

Mr. Bassett thought the machine very liable to get out of order. 

Mr. KtrkHoUSE said they would have to remove the coal at every stroke of the ma- 
chine, and make the road, whicl, could be not conveniently done, 

Mr. Bixpeck had seen the machine at work (we understood him to say in Yorkshire). 
The machine commenced in one corner, goes across, making about a 15-in. hole; itthen 
went across again, and worked a hole about 2 ft. 6in. The machine was moved about 
with the greatest facility ; no more difficulty with it than with an ordinary tram. There 
was no difficulty with respect to the rails, nor any liability to get off the rails. The 
machine was self-acting. The man worked the engine with one hand, whilst with the 
other he managed a smal! rack-wheel, with which he moved the machine about; and 
he must certainly say it moved exceedingly well. With reference to the air-pipes, he, 
in the first instance, had an idea they could not be made air-tight, and that, therefore, 
there must be a great loss of power. He had watched this very narrowly, and he was 
now obliged to say that he did not see any leakage whatever. He believed there were 
about 800 yards of pipes out at the machine he saw, and into about every 50 yards face 
there was a branch. They were India rubber pipes, with plain metal joints, with asmall 
ring as fastenings. The machine, however, did nothing but hole, and as the machine 
moved on there was a man to remove the coal. He did not think the machine could be 
advantageously adopted to anything but long wall. The machine couid, no doubt, be 
applied with great advantage in some veins ; but there were other veins where it could 
not become general, especially in South Wales veins. Where there were large solid 
blocks of conl, with good tops and good bottoms, the machine could be introduced with 
very great effect and advantage. 

In reply to a question put by a member of the Institute,—Mr, Birsecn said that, so 
far as he recollected, the cost in favour of the machine over manual jabour was stated 
to be about 1s. 3d. per ton. The mine in which he saw the machine at work was cer- 
tainly admirably adapted for it in every particular; but whether the machine would 
become general was u question. 

Mr. Bassett: What was paid for the coal cutting ?—Mr. Birneck said a very long 
price was paid— 2s. 6d. per ton; it was an extraordinary high price as compared with 
that paid in Wales.——Mr. Bassett: What was the thickness of the seam?—Mr, 
Brrpeck: Three feet, with a good top and a good bottom. 

Mr. BEDLINGTON said, in the case alluded to, where they had to give 2s. 6d. per ton 
for cutting, there might, and probably would, be a great saving by the introduction of 
the machine; but in the South Wales district, where the price fur cutting varied from 
ls. 3d, to 1s. 8d. per ton, there could not be mach saving. 

Mr. Brrpeck said be did not think there would be much saving effected in this dis- 
trict; ali he said was, where there was a good top and a good bottom there would bea 
great saving by the introduction of the machine. iu the first place, he thought this 
machine was one of those old things revived, which would be sure to end inv smoke, and 
he bad, therefore, examined it very carefully and minutely, and he was certainly very 
much pleased with its working. He thought that in time the engine could be so much 
modified as to be able to be applied to veins of 2 ft. 6 in., and much under that. He 
would again observe that he did not think they would be able to save much by the in- 
troduction of the machine into the pits of South Wales; but in the North of England 
he thought it could be most advantageously applied to the long wall; but he did not 
think it would succeed in the collieries where the ordinary piliar and sta!l system was 
adopted. He did not doubt the success of the pipes, however, as that appeared to him a 
very simple thing. 

Mr. Lionet Brovuaca said this matter was one of the deepest importance, nut only to 
the mining engineers and colliers of South Wales, but to the whole mining world at 
large, and, therefore, it would be well to begin at the beginning. In the working of col- 
lieries they must have either muscular power or mechanical power, and the simple 
question was which was the best. In the present instance he believed they had dis- 
covered the right power, and a step has evidently been taken In the right direction, 
by making use of compressed air as the motive power. In fact, there wus no other 
power which could be used—steam was unsuitable, and water would be detrimental to 
the collieries, and would have to be pumped up again, and, therefore, compressed air was 
the proper power for the purpose, The first grand step had been arrived at—* the 
This being the case, the next step would be to get some patriotic, liberal- 
minded colliery proprietor to get a machine fitted up in one of his pits in South Wales 
for two or three months, and give access to all the colliery miners and engineers of the 
district ; and, if they had this advantage afforded them, they would then be able to ar- 
rive at some satisfactory conclusion as to the adaptability of the machine for this dis- 
trict ; and he, therefore, boped some of the gentlemen present would represent to the 
colliery proprietors and wealthy owners the very greut advantages of giving one of these 

machines a fair trial in this district. (Hear, hear.) 

Mr. T, F. Brown said that coal cutting by machinery had been found to answer very 
well where it had been used; but, In his opinion, the introduction of the machines into 
the collieries of South Wales would be practically impossible, The great majority of 
the seams were only about 3 ft. thick, whereas the machine would require about 6 ft. 
of room. Again, Mr. Brough had stated that the pick was very likely to strike fire; if 
this was the case it would light up the gas, and they would be exposed to more danger 
than they were at present, and they all knew they were exposed to quite enough now. 
To lay out their mines with branch pfpes in all directions, whether the pipes were metal 
or gutta percha, would be a nuisance and a@ great cost in money, Then, again, as re- 
garded the expense, he believed that in this district, even with the machine worked 
in the most economical manner, they would find that manual labour was, after all, the 
cheapest. Machinery might be advantageously employed in other parts; but where 
cuttmg was costing only about Is. 3d. per ton it could not be economically employed. 
His opinion, therefore, was that coal cutting by machinery in South Wales was a long 
way off —that, in fact, it would never answer, either as applied to long wall, short wall, 
or the old system of pillar and stall. 

Mr. Birbeck was here asked by one of the members of the Institute togive his decided 
and candid opinion as to the introduction of machine into South Wales.—Mr. Brrseck 
said that were he saw the machine at work they were paying a very long and excep- 
tional price for cutting. He did not think the machine could be satisfactorily applied 
to the mines of South Wales. 

The PRESIDENT said that whether or not these coal cutting machines could be applied 
to South Wales was questionable at present, but that they did their work well in York- 
shire there could be no doubt, and Mr. Birbeck had stated with the greatest success. 
On the other hand, Mr. Birbeck bad gald that they could not be applied to the collieries 
of South Wales, and that their introduction to the Aberdare pits was out of the question, 
At the same time, he (the President) was very glad to see that mechanical power was 
applied to cutting coal, and believed that some day it would become general. 

Mr. BEDLINGTON : It would, probably, lessen the number of deaths in the pits, but no 
pecuniary benefits would be derived. . 

Mr. Brown said that three or four machines would have to be kept to work coal 
thereby profitably, and they must have a pit of very large area to admit of that. 

In reply to a question, Mr. Brreeck said that his impression was that the machine he 
saw at work cut about 100 & us per day. 

Mr. Brown: That answeri, at once fatal to its being tried at Aberdare. 

Mr. Brrpeck sali there wass «me thoughts of their.trying one in Tondu, and if so he 
should be most happy to afford th *members of the Institution every facility for inspect- 
ing it. (Hear, hear.) 

Mr. BEDLINGTON sald that the ch. ef question, so far as applying the machine to South 
Wales, was simply this—.‘ they.on, v,paid about 1s. 3d. per ton for cutting, what was 
the proportion they wouldpay for holt ‘g for it seemed to be admitted on all hands that 
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the machine wou!d do nothing but hole. 
the machine per ton ?—Mr. Bineeck : About 24, per ton. 

Mr. Beptixetow: The question then now is does the holing cost mofe 
* Mr. Braweck: You should r ber that the p 
creased by the machine.—This closed the discussion. 


DESCRIPTION OF A MUDE ADOPTED OF SINKING 
A PIT THROUGH QUICKSAND. 


The Secretary then read Mr. Joun Giassproox’s(of Morriston) paper 
on this subject. The writer stated that on the east side of the River Tawe, 
about three miles to the north of Swansea, there is a large piece of land of at least 
1000 acres, which contains on an average about 60 feet of clay, quicksand, and alluvial 
soll. It is supposed that this was at one time a lake, as they found on sinking old trees, 
&c., at a depth of about 20 ft. below the surface. The whole of the veins of coal lie un- 
derneath this, and many aitermpts have been made to win the coal by sinking in different 
parts of the ground. About 20 years ago the Swansea Coal Company made an attempt 
in the Upper Forest, but did not succeed In reaching the rock, after {ncurring very great 
expense. Iron cylinders of great ¥ength and diameter were used, and very powerful 
machinery erected—in fact, no expense was spared, but did pot succeed. A few years 
ago himeecif (Mr. Glassbrook) and partner made another trial, but failed ; they adopted 
the old plan of timber and lagging, but they could not get down more than about 40 ft. 
They then tried another plan, which succeeded, They drove down four plies, shoed and 
steeled at the pcints, which were 48 ft. long and 11 in. square, at each ang'e of the pit, 
and drove down smaller piles between them, which were tonged with iron in the joints. 
They then commenced excavating the ground, and to eecure the piles we placed cross 
timbers in iron sockets, secured in the angle piles. “ As we proceeded with the sinking 
we kept driving the smali piles short distances before the sinkers, to prevent the sand 
from running in, Before we reached the rock we erected a 14-in. and a 11-in. pamp 
working 4-it. stroke, and making 17 revolutions per minute, and by this means suc- 
ceeded in reaching the rock, and then we tubbed it with cast-iron. The ground about 
the pit was disturbed, and we were obliged to drive some piles to get a foundation for 
the pumping-engines. We also put the bob to work under the cylinder, so that thesill 
plate, which is under the main gudgeon, is on a level with the surface, so that in case of 
breakage it should not fall down the pit.” 

Mr, Brown sald that the plan adopted by Mr, Glassbrook was, no doubt, very well for 
the destription of work to be done, but he very much questioned whether the method 
would answer in the North of England, where the depth was so much greater, and where 
the sand was so much more powerful, He thought Mr. Glassbrook’s plan impracticable in 
the North,——-Mr. GLaspnook sald that he himself would not advise this plan being 
adopted if there were a greater depth than 40 fl. They might succeed with 60 ft., if they 
used longer and stronger timber, but he should try another plan if he were going down 
to a depth of 60 fect. 

Mr. Brown said he had had some experience in these matters. Some time ago he had 
to sink through 32 yards 0 ft. 6 in, of quicksand under a fish-bed, with 2500 gallons of 
water per minute, and with all these things he put it through in seven weeks, 

Mr. Broun proposed a vote of thanks to Mr. Glassbrook, for his able and clearly- 
defined paper.—-—Mr. Basserr seconded the resolution, and remarked that Mr, Glassbrook 
had exercised a great deal of care and ability in the work of sinking, and he was glad 
to find he had at last succeeded.———The resolution was then carried, the paper being 
ordered to be printed in the society’s Transactions. 


ON SURFACE CONDENSATION, AND THE USE OF 
DISTILLED WATER IN BOILERS. 
BY MR, TURNER, OF LANSAMLET, SWANSEA, 


This was an exceedingly voluminous and able paper, in which the writer, 
in the first place, glanced at the early history and use of boiler condensers. 
both surface and jet condensation, the latter of which was discovered by 
mere accident. A more perfect system of condensation was generally 
required, more especially in marine-engines, and there wera but few engineers of 
eminence who had not turned their attention to the subject. A large quantity of water 
‘Was not so much needed in surface condensers as purity of water,—the effectiveness of 
the condensers depending on purity of water, the rapidity of circulation, and the force 
with which it impinges. After glancing at the various modes which had been patented 
by Cartwright, Hall (of Nottingham), Spencer, &., the writer observed that some of the 
steamers of the Peninsular and Oriental Steam Navigation Company had recently 
adopted his patent,and in marine-boilers his plan was usually found to double the 
quantity of steam per horse-power; and botlers of half the size with surface condensers 
would do for engines of unaltered size, The use of distilled water was advocated, the 
water generally used in boilers containing so many impurities as to cause fir, incrusta- 
tion, and even cracking of plates. Mr, Turner exhibited a piece of boiler-plate com- 
pletely honeycombed, the effects of water containing corrosive acids, —No discussion took 
place upon this paper, the PresipENT stating that the subject was one of such great im- 
portance that they had better defer the discussion until the paper had been printed, and 
@ copy in ihe hands of each member of the Institute. 

Upon the proposition of Mr, Cox, seconded by Mr, Nrxon, a cordial vote of thanks was 
awarded to Mr, Turner for his valuable paper. 


The Presipent then read a letter which he had received from Mr. 
Adams, who was unable to attend the meeting, but had forwarded some 
samples of iron made with coal from the eastern outcrop of the South 
Wales basin, He (the President) alluded to this matter now, because in a 
paper given by Mr, Child at the last meeting something was said about the manufoecture 
of iron from the raw coal, and it was said that “in the eastern part of the South Wales 
coal field the coals were too bitaminous—that is, of too coking a nature—to be used raw 
in the blast-furnece.” Mr. Adams had sent them a practical reply to that statement by 
forwarding them samples of iron made from the rock vein coal. He (the President) ad- 
mitted that he was somewhat out of order in alluding to this matter now, but it had 
created a good deal of interest and discussion at their last meeting. 

Mr. Jones, of Dowlais, said that he was not aware that Mr. Child had contended that 
the fron would be deteriorated in quality by the use of the raw coal. 

The ProstpENnT: He said it could not be made, but Mr. Adams has proved to the con- 
trary.—Mr. Kicuarps: The object of Mr. Adams ding these ples of iron down 
to the meeting was simply to prove that iron, and good iron too, could be made from 
the raw coal of the east crop. ; 

Mr. Cox said that when Mr, Adams asked him to take charge of the parcel, he said 
that his object in sending it was to prove that what he had stated at the last meeting of 
the Institute was correct—that iron could be made from the raw coal of the district. 

Mr. Ricttanrps said the samples produced had been manufactured under his suspervi- 
sion, and he had watched the working of the furnace very carefully, and great care had 
been taken in making the samples. Iron had been made in various ways—with coke, 
with coke mixed, and raw coal. There had been no irregularity whatever in the work- 
ing of the furnace, There had been no difficulty in using raw coal in Abersychan. 
They were particularly anxious to ascertain the fact of iron being made from the raw 
coal, and the fact now lay before them. Heassured them that there was no difficulty in 
using this coal,jwhich was the rock coal,and he was surprised to see it working so well, 
and coming out of the furnace so regularly. 

The PrestDeEnt said it was not only Mr, Child but several other gentlemen whe were 
of opinion that the coal of the eastern basin was not adapted for smelting purposes, 


This closed the discussion, and the SecreTay next read an interesting paper on 
LONG WORK. 
BY MR, JOHN WILLIAMS, 


The writer stated that the object of the paper was more to place on re- 
cord his experience of the long work system, as carried out in the Letty- 
Shenkin Colliery, Aberdare, than asa paper on the long wall as applicable 
to the steam coal of Aberdare generally, Up to the year 1858, as they 
were all probably aware, the whole of the coal of the Aberdare district was worked 
entirely upon the pillar and stall system. In consequence, however, of the great loss 
of marketable coal by this system—the great quantity of small coal made, and the per- 
centage of coal left in the ground—the proprietors turned their attention to another 
system, and now the long wall system was almost universa!ly adopted in all veins under 
6 feet. From his experience in the Letty-Shenkin Colliery, he had no hesitation in 
saying that the long wall system was the safest and most economical system yet in- 
troduced. Since the introduction of the long wall system, the keeping of the air-way 
had been reduced tothe minimum, only one waste-man being required, where they were 
getting at the rate of 200 tons per day. By the long wall system the whole of the coal 
was taken away, and now in a marketable condition. They had worked about 50 acres 
by the long wall system, and the writer of the paper believed and felt satisfied that they 
would have had to have worked 100 acres by the pillarand stall system to have obtained 
the same amount of coal. By the long wall system the coal was obtained large and 
fresh,and contained a very much larger quentity of gas, which was so necessary for the 
purpose of generating steam. The men at first objected to the principle, but now, having 
seen the advantages of the new system, there would be as many, if not more, objections 
raised to going back to the old system of pillarand stall. Notwithstanding the manffold 
advantages, however, the writer was of opinion that in very large works the introduc- 
tion of the long wall system was not practical, or in works where the roof was not suffi- 
ciently tenacious to keep the whole up together. Ina word, he would not advise this 
system being adopted in seams above 6 ft. in thickness; but for the Aberdare district, 
where the whole of the seams were 6 ft, and under, he had no hesitation in saying that 
the long wall system was the safest, cheapest, and most profitable yet introduced. 

The Prestpenr said he believed they were all of opinion that if the roof was strong 
and good the long wall system was the best. 

Mr. Cox then moved, and Mr. BEDLINoTon seconded, a vote of thanks to Mr. Williams 
for his paper, which was ordered to be printed for discussion at the next meeting. 


ON COAL AND IRONSTONE MINING IN SCOTLAND. 
BY MR. RALPH MOORE. 


He should like to know what was the cost of 


that? 
tage of large coal is very much in- 








This was a long statistical treatise relative to the make and of 
coal and iron mining in Scotland, the author appending the following sta- 
tistics as to the rapid growth of the iron manufacture in that part of the 


United Kingdom:-—“ In Scotland, the make of iron in 1760 was 1500 tons, 
and in the year 1788 the same amount. In 1796, it increased to 18,640 
tons; in 1806, to 20,240 tons; in 1820 it declined to 20,000 tons; in 1830 it increased to 
37,500 tons; in 1840 it was 239,000 tons; in 1850 it was 595,000 tons; whilst in 1860 
the make was 1,000,000 tons. Of the total make in 1859 of 950,000 tons, Lanarkshire 
produced 575,000 tons; Ayrshire, 261,000 tons; Fifeshire, 45,500 tons: Stirlingshire, 
38,000 tons; Linlithgowshtre, 23, 000 tons, and Haddingtonshtre, 8000 tons. 

Acordia! vote of thanks was awarded to Mr. Moore for his paper, the discussion 
being adjourned until after the printing of the paper. 

The PrestDenr said that this closed the business of the day, but they should not sepa- 

rate without proposing a vote of thanks tothe Council of the Royal Institution of South 
Wales for the use of the Theatre, which had deen so kindly granted them that day.— 
Carried unanimously, ’ 

Mr. BrovGu said there was stilla duty of a most’ ane pete cn8 Oot 
‘was awarding 4 vote of thanks to their worthy and lerit President for the 
year. Mr. Evans had been most assiduous and zealous in the diaéNarge of the important 
duties of his office. He had carefully watched Ovér the | of the Institution, and 
had performed the duties ina manner far to ‘of' his predecessors, He re- 
gretted that one of their constitutional laws prevented their having a president for two 
successive yeats—otherwise he (Mr. ep 2 = tro the re-election of 
Mr. Evans.—Mr. ALEXANDER Bassett the propos! of Mr. Brough, and the 
resolution was then carried with enthusiasm. 

Mr. Evans (the President) briefly responded. Whilst he had the honour of being Pre- 
sident he had honestly endeavoured to do the best to promote the interests and welfare 





of the Institution; and in retiring from the office of Chairman he should still take the 
deepest interest in the association, believing, as he did, it was productive of the greatest 
benefit. —— 

THE DINNER. 

The members of the Institute dined together at the Mackworth Arms, 
on Saturday evening. Mr. T. Evans presided, supported by the Mayor 
of Swansea (Mr. E. M. Ricnarps). Most of the gentlemen who attended 
at the general meeting were present. 

The health of Her Majesty having been drunk with due enthusiasm, 

The CHAIRMAN proposed the *“* Corporation and Town of Swansea.” The objects which 
the South Wales Institate «f Engineers sought to advance were so closely connected 
with the prosperity of a trading town like Swansea, that it was not necessary for him 
to use many words to induce them to drink the toast he bad given with great cordiality. 
On all occasions when they bad met in this town they had been honoured with the 
presence of the chief magistrate. He was happy to see his friend—if be might be al- 
lowed to call him so—the present worthy Mayor with them thatday. (Hear,hear.) He 
had great pleasure in coupling his natne with the toast. 

The toast was drunk with great cordiality. 

The Mayor said he was sure he might say, on behalf of the Corporation of Swansea, 
that they responded most heartily to the sentiment which his friend the Chairman had 
expressed, that the interests of the town were intimately bound up with the progress of 

hanical eng! ing in thecountry. Years bad gone by since Swansea was a fashion- 
able watering piace ; and its inhabitants were accustomed to welcome their friends from 
Merthyr and Aberdare—if Aberdare was known then—(“ Oh, oh!”)—at all events from 
what was generally known as“ the hills”—(hear)—as visitors to the seaside. That 
day had gone by. His friend Mr, Wiiliams seemed to think that it was rather the re- 
verse of a compliment to Aberdare to question whether it were known at that early 
perlod-—(iaughter)—but he (the Mayor) could at any rate safely say this—tbat those 
times being past, the people of Swansea welcomed their friends none the less heartily 
because’they now received coals from Aberdare instead of visitors. Speaking seriously, 
he thought he might traly say that during the last 10 years Swansea had shown itself 
quite ready to do everything that could reasonably be expected of her for developing 
that trade, not only of her own immediate neighbourhood, but of Aberdare, Merthyr, 
and the hills generally. (Hear, hear.) He recollected some few weeks ago being brought 
into communication with a gentleman who formerly held the post of harbour-master at 
Swansea, and he bad shown him a letter written by a gentleman of some influence, in 
which he expressed the opinion that there was no necessity for deepening the entrance 
to the harbour, and developing what was then known as Port Tennant, because it was 
better for the Swansea people generally to be satisfied with the coal which was obtained 
in their immediate neighbourhood—(laughter)—and that they shouid rather consiJer 
their interests as being bound up with the trade which existed within the area of five 
or six miles of the town, than attempt to bring anything from the eastward. (Laughter.) 
Those days were, as he had said, now past, and he thought he was not egotistical when 
he said that the Swansea people were ready to give every facility for receiving the coals 
of his {riend Mr, Williams, and not only coal but iron. (Hear, hear.) No doubt Swan- 
sea, like most other towns, made now and then what came to be considered by those 
who followed as great mistakes. But it must be remembered that what was done by 
the Corporation of Swansea had been done by them in the character of public trustees, 
and that they had no funds on which to draw except those which had been entrusted 
to them by the confidence reposed in them by the public generally. He hoped, how- 
ever, that they would be able from time to time to make sueh improvements as would 
considerably increase the trade of the port, and afford their friends from Merthyr and 
Aberdare every facility for bring in their coal and iron. To the best of his belief the 
Swansea people endeavoured to do theirduty honourably and faithfully ; and he was sure 
that the gentleman who followed him in theoffice which he then had the honour to hold 
would weicome that Institute to the town none less heartily than he himself did. He 
bellfeved it had been usual for the Mayor for the time being, when he had the pleasure 
of being present with them, to propose “ Success to the South Wales Institute of Engi- 
neers.” He now did so very heartily,and had much pleasare in coupling with the toast 
the name of his friend Mr, Evans. It would be {mpertinent for him in his presence to 
say mach that he would otherwise desire to say in his praise, especially as there were 
many gentlemen then present who were better able to appreciate the good offices which 
he had performed to the Institute than he himself was. Bat he had had a little expe- 
rience of his services in one or two departments, and he must say that he thought he 
was worthy of holding the office he had done during the last twelvemonths, and that he 
was sure his conduct in it would have gained him the esteem of *them all. ( Applause.) 

Mr. Evans, in responding, said that any littie service which he had been able to 
render to the Institute had been given most willingly; indeed, holding the office which 
he did in the district, and feeling the advantages in many ways which the Institute 
was likely to confer, it was no more than his plain duty to give it all the assistance in 
his power. He thought it had done a considerable good already, and that it was likely 
to do much more, 

The Cuarrnman then proposed the health of the newly-appointed President of the In- 
stitute, Mr. Bassett, which was drunk with great cordiality. 

Mr. Bassetr having, as President, taken his seat at the head of the table, briefly re- 
sponded, He said he felt that, in accepting the office which they had been kind enough 
to confer upon him, he was undertaking duties of noordinary kind. When heconsidered 
that he was associated with gentlemen of great scientific attainments and high practical 
knowledge, he felt somewhat diffident in taking such a position. At the same time he 
felt that it would be an ill compliment to the Institute if he had refused it—(hear, hear) 
—and he could only say that he would do his best to further their interests, and that they 
must kindly overlook his imperfections. (Applause.) 

Mr. Cox next gave the “ Town and Coal Trade of South Wales.” As they were al- 
most all engaged in one or other of these trades, it might almost seem as if he were ask- 
ing them to drink theirown healths. Bot the toast was given rather in order that they 
might have an opportunity of paying a tribute to those gentlemen whose enterprise had 
originated the works, than asa compliment to those who were engaged in connection 
with them. It was impossible for anyone to go through the country, as he had gone 
that day, and observe the enormous outlay which had been made in ironworks and col- 
Heries—it was impossible to observe how gentlemen had invested what would have been 
a prince’s income in ironworks, or a noble’s dowry in collleries—without feeling for those 
gentlemen great admiration and pride; admtration at the enterprise and pluck which 
they had shown, and pride that they could consider themselves united with them as 
members of the same great nation. The virtues which they had so largely displayed 
were those which had been the foundation of the country’s prosperity and greatness. 
They were men of whom any nation might be justly proud. (Hear, hear.) Theirs was 
that untiring but unobtrusive virtue which had latd the foundation like a rock of ada- 
mant, which supported the great superstructure of England’s glory and England’s fame. 
(Lond cheers.) He coupled with the toast the names of Mr. Gwilym Williams and 
Mr. J. Glassbrook. 

Mr. G. Witt1aMs returned thanks for the honour of having his name mentioned in 
connection with that Institute, for hehad been much gratified in listening to some of the 
papers that had been read that morning, and the able discussions which followed. He 
bad no doubt the Institute would do good to the community at Jarge, and particularly 
to the mining interest. He was but a young collier himself, but intended at a future 
time to do something more in the way of mining. In connection with the coal trade, he 
was glad there was shortly likely to bea considerable advance in prices, for they in the 
Aberdare Valley had not yet recovered from the very stupid strike of a few years ago. 
He was pleased they had called upon one so young as himself,and would doall he could 
to assist so useful an institation, (Hear, hear.) 

Mr. GLassBrook also briefly responded. He was nota great speaker—he would rather 
sink a pit or put up an engine any day. (Hear, and laughter.) The great thing which 
they as colliers had to do was to get up the price as much as they could. (Much 
laughter.) He believed if they were all as much of one mind about getting up the price 
of coal as they were about the advantages of the Institute, they would do themselves a 
great deal of good. (Laughter.) He was much obliged to them for the manner in which 


they had drunk his health. 

nr L. B then proposed “ ity to the Royal Institution of South Wales,” 
with thanks to them for their kindness in allowing the Institute of Engineers the use of 
their admirable Theatre for the purpose of their meeting. The Royal! Institution had the 
honour, which very few similar institutions enjoyed, of being under the especial patron - 
age of Her Majesty. He hoped it would exist for generations, and that their children 
might long have its grand roof over their heads. (Applause.) 

The Mayor, as one of the members of the Royal Institution, acknowledged the toast. 
The Royal Institution had had the steady support of the Cotporation of Swansea from 
its commencement; they were the original owners of the ground on which it stood, 
and bad given it to the trustees at a pepper-corn rent. (Hear, hear.) He thought it 
was only due to those gentlemen to say that it possessed a valuable library of refer- 
ence, and an excellent museum of geological and metallargical specimens, and that he 
believed it really did what it professes to do, and was, as it claimed to be, an institute 
not for the benefit of Swansea only but of South Wales generally. (Hear, hear.) 

Mr. Bassett sald the next toast was the “ Government Inspectors of Mines,” coupled 
with the names of Thomas Evans and Mr. Lionel Brough. 

Mr. Evans, in responding, sald that both Mr. Brough and himself had joined the 
Institute of Engine?rs as a matter of duty ; and so long as it remained what it was they 
would, he was sure, do all they couid to further its interests. 

Mr. Broves also returned thanks, He observed that the appointment of mining in- 
spectors—although the duties which they had to perform were frequently of an un- 
pleasant character,—betokened a proper feeling on the part of the Government, as it 
arose from a desire to save human life. (Hear, hear.) He thought that the Inspectors 
generally had shown a desire to carry out the important duties entrusted to them in 
such a way as should give the least possible offence to the parties with and against 
whom they were called to act. (Hear, hear.) 

The CuarrMan then proposed the “ Press,” coupled with the names of Mr. J. H. Jen- 
kins, of the Cambrian, and Mr. M. T. Home, of the J/erald, who briefly responded, 
which closed the proceedings. 














Tue ASssociATION FOR THE PREVENTION OF STeEAM-BorterR Expro- 
sions.—At the last monthly meeting of the executive committee, held at the 
offices, Corporation-street, Manchester, on Tuesday,—Mr. W. Fairbairn, 
F.R.S., in the chair, Mr. L. E. Fletcher, chief engineer, ted his 
report, of which the following is an abstract:—“ During the past month there have 
been examined 319 engines and 471 boilers. Of the latter, three have been examined 
specially, four internally, 49 thoroughly, and 415 externally; in addition to which, one 
of these boilers has been tested by hydraulic pressure. The following defects have been 
found in the boilers examined :—Fracture, 5 (two dangerous); corrosion, 16; safety- 
valves out of order, 2; water-gauges ditto, 20 (one dangerous); pressure-gauges ditto, 
10; feed apparatus ditto, 2 (one dangerous); blow-out apparatus, ditto, 14; fusible plugs 
ditto, 8; furnaces out of shape, 1: total, 78 (four dangerous). Bollers without glass 
water-gauges, 3; without blow-out apparatus, 21; without back pressure-valves, 17. 
Thrve boliers, not under the inspection of this association, have exploded daring the past 
month, from which four persons have been killed and three others injured. One of the 
boilers has been personally examined since the explosion, while this was ited in 
the other cases by distance. One explosion, by which 
others injured, happened to an agricaltural boiler, while at work at a farm, driving a 
threshing-machine. It was attributed entirely to a defective plate in the fire-box, 
which had been eaten away by corrosion until reduced to one-sixteenth of an inch in 
thickness, This plate had been red, and at the time of the explosion 


yet 
slaughter, the jury adding that they thought the appointment of a Government Inspector 
to be highly necessary. The third occurred to a new balloon or haystack 


rating pan or still. The boiler was laid upon its side during the test, and gave 
the bottom, which was blown out entire, and thrown upon a roof about 
13 yards distant, the shell rearing up on its dome end, and remaining 
The rent between the bottom and sides of the 


preven’ 
one person was killed and two | of 





holes at the outer edge of the circular bottom plate; while, from the upwa 4 position in 
which the latter was thrown by the explosion, it appeared most probable nat the rent 
had commenced at that part of the boiler which lay nearest the ground at the time of 
the explosion, and thas, from the position of the fractures, must have started .%t the cy- 
lindrical part, and not at the bottom plate. The reason of this is not very appa tent. It 
was ascribed at the inquest, by a scientific witness, to the simple fact of the plat & hav- 
ing been in use before, it being stated that the tenacity of such plates is found to be de- 
stroyed, their fibre being changed, and rendered crystalline. It appears to me th, t We 
should pause before applying a questionable theory in the present instance. Itig ‘rue 
that old boliers are not generally as trustwerthy as new ones, but that is on accoun, ¢ Of 
the reduction in the thickness, from wear and corrosion, an impoverishment rather °f 
quantity than of quality, and not the ‘ fatigue’ of the metal itself, which does not com ~* 
mence till the limit ofelasticity is passed. There are boilers working under the inspection 
of the association whith are upwards of forty years old. Whatever may have been the 
cause that started the rent, one thing is certain—that the application of the hydraulic 
test would have detected and exposed the weakness, and prevented the explosion. It 
is, therefore, again earnestly recommended that in all similar cases this precaution should 
be adopted; and it is trusted that it will not be necessary for any further additions to 
be made to the list of fatal explosions—already sadly too long—before the adoption of the 
simple and inexpensive hydraulic test becomes universal. 














Manvuractoure or Wuire Leap.—Among the papers read before the 
chemical section at the recent meeting of the British Association at New- 
castle, we have also to notice one which, from its title, “On Molecular 
Motion,” by Mr. D. Zenner, of Newcastle-on-Tyne (of rotating buddle 
renown), would suggest itself to be of purely scientific interest, but which 
is, aevertheless, the result of observations on a practical subject connected 
with metaliargy. We shal) omit the purely theoretical part of typifying the different * 
phenomena of the motion of molecules, ag being foreign to the Journal, but proceed to 
extract the substance. Mr. Zenner has observed that in the manufacture of white lead 
by the Dutch process, when thé lead used in thin sheets is not of the best kind,there 
are observable several layers, distinguishable from one another by the different shades 
of colour, and which, moreover, may be separated. It naturally suggested itself to en- 
quire into this remarkable phenomenon, and, on subjecting the different matters to ana- 
lysis, he found that a motion of the impurities contained in the lead originally used, 
consisting of small quantities of copper, iron, nickel, and zinc, had left the outer crust 
of white lead, and concentrated mostly in a thin layer lying between the thick outer 
crust of carbonate of lead and the remaining part of the metallic lead which is left un- 
corroded in the middle of the “ wicket.” But, most remarkable, he farther found, on 
submitting to analysis this remaining portion of metallic lead, that it had also absorbed 

a small part of the impurities rejected by the thicker crust of carbonate of lead, and he 
ascribes this abscrption to a molecular motion within the solid metallic lead. He re- 
marks that it was known among practical white lead makers that this uncorroded me- 
tallic portion of the lead is inferior to the lead first used, although nobody would have 
expected such an invasion of the impurities into the solid lead. We submit to our 
readers one sett of the analyses, which he laid before the meeting to establish the facts 
observed :—a Is the analysis of the lead used. 

outer thick body of carbonate of lead produced, 

inner thin dark layer of carbonate of lead. 
metallic acy og in the inside uncorroded. 
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We have no doubt that the fact, being so far elucidated, will lead to some practical 
application. 


Minerat WEAtTH oF Mexico.—It is a well-known fact, corroborated 
by the highest possible authority (Baron Humboldt), that two-thirds of 
the silver ever in circulation, or upwards of $3,000,000,000, has been the 


produce of Mexican mines; and when it is considered that the mineral wealth 2 
of Mexico can scarcely be said to have been explored, and that the richest portions of the ‘tion 
kingdom—Sonora, Sinaloa, and part of Chithuahua—still remain a terra incognita, we 
may almost be excused for indulging in a fear expressed many years back by Humboldt, have 
that “ should the mineral wealth of Mexico be ever thoroughly explored, Europe would 
be inundated with the precious metals.” The average amount of silver annually ex- coul 
ported during comparatively quiet times may be placed at abcut $20,000,000; that this wert 
might with ease be doubled or trebled no one the least acquainted with the country can 
doubt. Gold is known to exist in large quantities in Sonora, Chihuahua, and part of labe 
Guerero, but has never been worked to any extent. Copper mines of surprising rich- beck 
ness exist in many parts of the country, but in the present defective state of land trans- 
port those only can be worked, with any prospect of success, which are near the coast. par 
Gotp 1n Nova Scor1a.—A letter dated Sherbrooke, Sept. 10, says— lens 
“‘ Slowly but surely the gold mining interest is becoming of great import- icles 
ance in the province, and deserving of far more attention from capitalists 
at home and abroad than it is receiving, owing, perbaps, to the actual facts nal 
in regard to the returns on capital invested not being widely known. The following re- an 
turns for Sherbrooke Mines aud Wine Harbour may be relied on as strictly correct, and lat 
wili contrast very favourably with any returns I remember to have met with from other th 
countries, especially considering the facilities in this country for carrying on mining 
operations :—At Sherbrooke, the average number of men employed for eight months, Ww 
ending August, was 104; yield of gold from thecrushers, 2248 ozs. At Wine Harbour, an 


the average number of men for eight months, ending August, was 151; and the yield of in 
gold from the crushers 2246 ozs. ; equal, at $18°75 per oz., to $1°3344 per day for every 
man emplceyed at that place ; and $1°6344 per day for every man employed at Sherbrooke 
Mines. Those returns, extending over three of the worst months in the year for min- 
ing operations, should offer sufficient inducement for the investment of a large amount in 
of capital, especially when we consider the extent of the auriferous district at Sherbrooke, 
I can see no reason why a com employing 104 men—the average number for the 
last eight months—should not on l#nd at present untried, but which is known to abound 
in gold-bearing leads, receive a return as large as the foregoing, providing they work 
under judicious management. The probability is that the richest spots are not yet dis- 
covered, as during the present season, owing to all the miners being profitably employed, 
there has been no prospecting done. The Sherbrooke leads are known to extend for 
miles west of Goldenviile, but as there is no road,and the whole surface is covered with 
a thick growth of brashwood, prospecting is very difficult. A road from Goldenville ex- 
tending through to meet the shore road at Beaver Harbour, tapping the harbours of Lis- 
comb and Marie Joseph, would be agreat boon tu those settlements ; and as it would for 
its whole distance run parallel with the quartz reefs—in fact, follow very near the centre 
of the auriferous district -we might reasonably expect some rich discoveries of the pre- 
cious metal,” 


Quartz Crusuinc.—It is now a generally-conceded fact that by the 
wet method of crushing quartz a large proportion of the gold is carried off 
from the batteries, and away from the mill, in the first rush of the water 
employed to discharge the sands through the sieves. Gold is capable of 
such minute divisions, and is so easily separated, that all must concede 
that in the violent abrasion to which it is subjected in the battery its par- 
ticles, as they occur in the quartz, must necessarily lose much of their weight, by part- 
ing with numerous atoms, so infinitessimally small that the slightest carrent of water 
must inevitably carry them off. We will illustrate again,as we have already done ina 
previous number :-—A piece of gold, especially if it be pure, drawn across even so soft & 
substance as a piece of bone, leaves a well-defined yellow mark. This mark, of course, 
is made of particles of gold which have been abraded by the contact of the two sub- 
stances. It is often the case that gold is found through the entire mass of rock in par- 
ticles no larger than those which form this graphitic-likemark. Such, no doubt, is the 
character of the gold found at the Mission, near this city. A moment’s reflection, with 
this little experiment in mind, can scarcely fall to astonish any quartz miner, who has 
never bad his attention particularly called to the matter before, at the large percentage 
of loss which must occur in a battery where many thousands of particles of intermingled 
gold are for hours and days subjected to the terrible abrasion of 800-pound stamps con 
tinually falling upon a mass of angular fragments of hard quartz. Of course, a large 
percentage of the gold mingled with quartz must be reduced to particles quite as minute 
as those contained in the supposed yellow mark upon the bone above alluded to, all of 
which must inevitably be carried off by the water necessarily passing through the bat- 
tery during the process of wet crashing. Indeed, this finely divided gold will float 
upom the surface of the water for a month, even when it is slightly agitated, withoxé 
becoming wet on its upper surfaces, and, of course, without sinking. Anothergreat loss 
by wet crushing arises from the fact that no sieves can be made available with holes 
sufficiently fine to retain the quartz in the battery until it is reduced toa proper iineness 
for liberating all the gold which it contains. Hundreds of distinct particles of gold 
be contained in a piece of quartz no larger than a pin’s head, a large portion of whi 
might be separated and saved by proper machinery, but never by any machinery where 
wet crushing is employed. The facts above stated have for years been gradually im- 
pressing themselves upon our quartz operators, until the losses sustained by the pro- 
cesses at present in use have come to be looked apon as a matter for the most serious in- 
vestigation. Dry crushing, in the first instance, is the only conceivable remedy for the 
losses alluded to. Of the various processes for amalgamating there are several in use 
which might be advantageously employed. The matter at present under review is 
crushing—wet and dry. As already intimated, the evidences of the losses from wet 
crushing have long challenged the attention of quartz men, and various expedients have 
been resorted to to render practical some process of dry crushing. The ordinary straight 
and round batteries have been tried, with sieves boxed up to prevent the dust from 
rising. A very ingenious machine for dry crushing was introduced to notice last winter, 
known as “ Pond’s Crusher.” Howell’s centrifugal crusher has also been thoroughly 
tested at the Pike’s Peak Mines; but the latest improvement in the way of dry crush- 
ing isa machine recently patented by Messrs. Wheeler and Hotalling, which may now 
be seen in operation at the Miners’ Foundry in this city, and which we will now attempt 
to describe as well as it may be done without illustrations :—This machine, in the first 
place, comprises on ordinary battery, without sieves, boxed up closely. In the rear of 
the battery, and some 6 feet distant, is a large chamber some 10 feet square. Two or 
more tubes or pipes start from the upper interior space within the battery, and unite 
upon the outside, as near as may be to the same, and extend into the lower portion of 
the chamber aforesaid. About midway of this tube is a small chamber,in which is 
placed an exhaust fan, which when in operation produces a strong exhaust current of air 
from the interior of the battery to the interior of the chamber. As a matter of course 
the quartz as fast as it is thoroughly pulverised, rises in the form of dust, is drawn 
through the tube, and deposited in the chamber in the rear. The fineness of the dust fs 
regulated entirely by the force of the exhaust peony Bebb A be easily regulated by & 
sliding tube or the speed of the fan. This current is kept oS aided by a return flue, 

much larger dimensions, the top of chamber to lower portion of the bat- 
ber as far removed as pos- 


the This 
machine is but an experiment, yet a most flattering one thus far. We are not yet able 
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tery ; the return flue taking the air from a point In the 
from the 


todetermine the quantity of work which it will perform. Of course, the wear and tear 
can be no more than that of an ordinary '- Our impression from what we have 
seen is that the battery now in use—four stamps of 500 lbs. each—can reduce about 


2 tons of rock; délivered to the battery ‘in twelve hours. 

Silsttaae bch toes gat 

t office a sample Of ‘the dust, which we took up.at the 

Dot parties who bave 
no efforts in bringing it to 

“do well examine and judge for 





at work upon rock from the quartz mines back 
of the Mission, in this city.—San Francisco Mining and Acientifie Press. 
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‘tion. The landed proprietors, in order to get rid of a momentary taxation, 


Oct. 3, 1863. | 


SUPPLEMENT TO THE MINING. JUURNAE. 


715 














4 








aasee?” & 


























FY” TINY Rs 
Gore NY DIQQQ 
é a ty 

H y V4 AH 
| a : : 
- | Uy 4 Yy i Hy Ln a 

\N Yy Ys “; SF oe 

WS WON AVVO 
ie 














ANS 


MESSRS. RIDLEY AND’ JONES'S TRUNK COAL CUTTING MACHINE. 
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The panacea for all difficulties in the labour market has been emigra- 


have been among the first to encourage the wholesale emigration from this 
country. Noonecan complain ofthat. Our mechanics and skilled artizans 
were the first to seek new homes in distant lands; now our agricultural 
labourers are following in their steps; the stream of emigration has now 
become general. From Ireland, South Wales, and, in fact, from every other 
part of the United Kingdom, there is scarcely a family throughout the 
length and breadth of the British isles that has not either a relation or a 
friend firmly established in the colonies, or have become citizens of other 


nations, to which they continually invite other members of their families 
and friends to come and share their prosperity. Consequently, when our 
labouring classes make up their mind to emigrate, no matter whether to 
the Northern States of America, Canada, Australia, the Cape, orother parts, 
when they arrive at their destination they find friends to receive them, 
and homes already provided. Again, new countries are almost daily open- | 
ing up. ‘The scientific pioneer goes first, and points out the resources of 
the country; then follows the skilled labourer, with his pick and shovel, as 
the first settler. ‘The hard labour he has experienced throughout his life 
in the Old Country gives him such confidence that he knows not what a 
difficulty means. The first family settled in the new country soon makes 
room for a second, the second for the third; villages spring up, then 
towns; the merchant joins in with his capital, and gets ample cargoes for 
his ships. Outward he carries the manufactures of England, and on the 
homeward voyage the raw materials for the English manufacturer. The 
new colony is complete, the foundation of a new empire laid, over which 
floats the flag of England, and under its protection peace, order, and pro- 
sperity reign, and another market is opened for the English labourer and 
mechanic, A German gentleman onceremarked to me—‘ I found some 
valuableiron mines on my estate; I was anxious to turn them toaccount, and 
with that view I went to Staffordshire, and engaged two of your practical 
workmen; When they arrived in Germany, my friénds, and some of our 
learned men, explained the difficulties of coming to such a work. The 
two Englishmen, to our astonishment, simply replied, ‘If you will put 
some:'men in that quarry to dress the stone, and get some fire-bricks, we 
will soon erect you blast-furnaces,.and make you some good iron.’ My 
impression at the time was, that if this was the way the English go to work 
in a new country, no wonder England is ‘the mother of so many nations.’ 
I followed their advice, and, like those men, determined henceforward to 
see no difficulties, and my works are doing well.” 

But it now becomes a question, with so many new markets open for 
English labour, can England meet this labour demand on her resources? 
Some few years ago two workmen were running after one master for em- 
ployment; things are now changed—two masters are running after one 
man, The iron manufacturers now find this to be a fact, and have in- 
creased the price of that article 1/. per ton to meet the demands of their 
‘workmen. One ironmaster stated, ‘‘I dare no longer tamper with my men, 


strike the blow, and on the smaller area to bring the pick back, much of 
the compressed air heretofore used will be saved. When working with a 
sliding pick a similar truck or carriage and a like air-engine are combined, 
but the connecting-rod in the trunk of the engine is at its outer end pin- 
jointed to another connecting-rod, or lever, the other end of which is pin- 
jointed to a link, which is pin-jointed to the sliding pick. The pick slides 
to and fro in suitable guides, fixed near the end of the truck, or carriage; 
in this arrangement also the pressure of the compressed air to bring the 
pick back ucts on the smaller area of the piston. 

Hitherto, in our collieries and iron mines, the use of steam and other 
machinery has beer. confined to simply raising the coal and other minerals, 
and pumping the water out of the works; but here we have a machine ca- 
pable of doing the work of at least 25 men per day. It is the most com- 
pact ‘iron collier” ever invented, and for the purpose intended it is most 
complete. This machine is only 27 in. high, 14 in. wide, and 36 in. in 
length. It runs, as will be seen in the above illustration, on four wheels, 
on 4 pit tramway 14 in. wide. It weighs only 10 cwts.; the cylinder is 
only 6 in. in diameter, and the engine is constructed on the single trunk 
principle, and is driven by compressed air, and strikes 100 blows per minute. 
Under the guidance of one man, it moves backwards and forwards at plea- 
sure, and under the most perfect control. From the force of its blow, it will 
either crack a nut or shiver a massive rock to atoms. 

It has been already stated in the Journal that this machine is capable of 
undercutting the oe. | from 3 to 4 ft. in depth, and 150 yards in length, in 
about eight hours. About three of these machines in a colliery would 
liberate from 300 to 400 tons of coal per day, according to the thickness 
of the seam, and do the work of at least 250 men. So admirable and com- 
pact are all its details, that a common colliery blacksmith can repair almost 
every part of it in case of breakage. As to the commercial advantages of 
the machine, if we assume it will undercut 150 yards of coal in eight hours, 
while a collier only undercuts six ‘yards of coal per day for 3s.; the differ- 
ence, therefore, is greatly in favour of the “iron colliers.” If a colliery can 
be worked with the same efficiency by the machine, and with 100 to 200 
less men, there must be a great saving in expense of safety-lamps and 
other materials consumed by the workmen, and less chance of strikes 
among the workmen. Again, in case of an explosion in the colliery, the 
loss of life would be small indeed compared to what it is at present, with a 
pit crowded with colliers. In addition to this, from the low price at which 
the coal could be cut, colliery owners would scarcely feel the expense of 
keeping up an effective system of air-courses through their works, and 
these fearful explosions would be greatly diminished. 

So far as the collier is concerned, he will receive the greatest benefit from 
the introduction of coal-cutting machinery; from being the “slave to the 
pick” he is at present, he will rise in the scale of humanity, and earn his 
money with less labour and fatigue. Workmen of all classes are more or 
less prejudiced against machinery, but it is only so until they understand 
it, and find it has lessened their labours and greatly added to their com- 
forts; when they find out this result, they invariably speak of the ma- 
chinery under their control with pride, and keep it as bright and clean as 





‘or I shall lose them all.” The same cry comes from the agricultural dis- 
tricts; the labourers demand more wages, and the price of agricultural pro- | 
duce is greatly on the increase. Some of our political economists attribute | 
the high price of provisions to the influx of gold, and the depreciation | 
ip. th® value of that precious metal. This is not the case, it is Labour v. | 
old, and Jabour has carried the day. The reason of all this is very ob- | 
Aus to tht thinking mind: for the last few years there has been a great | 
angen in the coal anu iron trade, the prices have been run down to | 
the lowest ebb, and with it the rate of the workman’s wages. The work- | 
man, finding things in this state, sells his few goods and chattels, and emi- 
tes, leaving the capitalist to his own resources. What is the result? 
e manufacturer is now placed between two fires—competition and la- 
bour; the latter has gained the victory, and will keep its ground; emi- 
gration will be the workmen’s safety-valve for the future. From the nu- 
merous outlets for the English workman, it is not too much to expect that 
‘ere long labour will say to capital, ‘Those are my terms, whether you 
‘employ me or not.” Capital must then fight its own battle in the best 
way it can. Observing men see this, and hence the great demand for ma- 
chinery.to supersede manual labour. Well, this is a step in the right di- 
rection. Machinery is the manufacturers’* ground of hope for continued 
‘prosperity; therefore, every new machine for superseding manual labour 
will, or ought to be, gladly accepted as an additional means of commercial 
‘safety, and those who neglect hachinery will soon find it out to their cost. 
A few weeks ago allusion was made to the new coal-cutting machine, in- 
‘vented by Messrs. Ridley and Jones, of which the above is an-illustration. 
The diagram shows a sectional elevation of one of their arrangements, in 
‘which the “ trunk engine” is combined with a lever pick: @ is the fram- 
ing of the machine; } are the wheels upon which the machine travels; c 
is a hand-wheel for moving the machine along as the work progresses; @ 
is an upright axis, at the lower end of which there is a socket to receive a lev 
pick. All these parts my ! be constructed as heretofore, or may be varied 
as circumstances require, but in place of using the class of engine hereto- 
fore employed, they use what is known as a trunk engine: ¢ is the cylinder, 
7 the piston; g the trunk, which they prefer to make in one piece with the 
Piston; 7 con: -rod, one end of which is attached’ by a pin-joint to 
the piston, or inner end of the trunk, and the other end to a lever (i) fixed 
on the upright axis (d), by which motion is communicated to the pick. 
The slide valve is wotbed by a lever (7) on the axis (d), as shown. It 
will readily be seen that by attaching the connecting-rod to the piston the 
machine is considerably shortened, thereby rendering it more portable, 
and easy to move round the shortest bends in the tramways of mines, and 
by causing the compressed air to act on the larger area of the piston to 





if it were more for ornamental than for useful purposes. 

For collieries worked on the long wall system this machine is all that 
can be desired. As soon as the coals are sent out, the maehine undercuts 
the face again for a fresh fall of coal; and each man in the colliery follows 
after it in his respective weenee pean the machine doing all the colliery 
drudgery work. The time will now soon come when an iron collier, to 
fill the coals, will also be introduced. The air is said to be full of inven- 
tion to lighten the labours of man; and one by one these inventions will 
fall to the earth, for the well-being of all classes. 

The ironmasters have been the first to feel the effect of the late depres- 
sion in the iron trade; from the low rate of wages they have lost their best 
hands; these are now employed in the mills and forges in America, and 
in the gold fields of Australia. The late victory of the workmen in the 
iron manafacturing districts will rapidly extend to other trades; each one 
will have its crisis, and unless they meet the demands of the workmen in 
the same spirit as the ironmasters have done, the workmen will emigrate, 
and the skill of their best hands will in other countries be turned into 
competition against the English manufacturers; therefore, if the English 
panacea in times of commercial depression is emigration, the panacea for 
excessive emigration in England is the introduction of machinery to su- 
persede manual labour; and Messrs. Ridley and Jones’s coal-cutting ma- 
chine, as before stated, is a step in the right direction. The invention now 
only awaits the patronage of our coal and ironmasters. 








Oxstarnine Propucts From Coat.—Some improvements in the treat- 
ment of coal tar, dead oils, and in producing phenic or carbolic acid, have 
been patented for Mr. J. J. Miiller, of Basle, Switzerland. The invention 
telates to the process of treating with lime tlie heavy oils obtained from coal 
tar. There is a great difficulty in obtaining a satisfactory result from this process, unless 


'| the right proportions are taken to produce a homogeneous mass of phenate of lime. It has, 


in fact, been considered practically impossible to treat the heavy oils with lime in the 
same way that they are treated with caustic potash, or soda, and for that reason it is 
considered txat the present invention offers great economy over the old process. The 
dead oil is allowed to stand for a few weeks until the naphihaline has become 

by crystallisation. Of the oil thus prepared take 100 kilogrammes, and mix therewith 
in a suitable vessel from abont 6 to 7 kilogrammes of milk of lime, the milk of lime being 
tade in the proportion of 2 kilogrammes of lime to 15 kilogrammes of water. This mix- 
ture is to be kept well stirred antil the lime is quite dissolved, and it is then allowed to 
rest for from two to three days. A phenate of lime is thus obtained, which, by reason 
of its specific gravity Jeettles at the bottom of the vessel, is then to be decanted from the 
light oils. The solution of phenate of lime being clear is now placed in a suitable veasel 
and saturated by an acid in the way that is now generally practised. It is preferred to 
use murtatic acid, which combines with the lime, forming therewith asoluble salt. The 
phenie acid thus obtained, which is easily separated from the mariate of lime by decan- 
tation, is distilled over for purification. A second distillation will produce crystallised 
phenic acid, It should be remarked that it is very important to use the dead oils as 


free as possible from napthaline, and that for this reason the napthaline is removed, as 
above explained, before applying the milk of lime. 








ON THE IMPURITIES CONTAINED IN LEAD, AND THEIR 
INFLUENCE ON ITS TECHNICAL USES. 
BY WILLIAM BAKER, ASSOCIATE OF THE ROYAL SCHOOL OF MINES, F.C.8, 

The methods employed in this country for smelting lead from its ore are 
now almost entirely confined to the treatment of the crushed galena in a 
reverberatory farnace without any previous calcination. In somie placés 
the Scotch ore-hearth still exists, when a blast of air is used in the re- 
duction. In all cases the rich slags from the reducing furnaces are smelted 
either in the slag hearth or in the Castilian turnace, both of which are also 
worked with a blast. Inthe Castilian farnace poor ures are reduced along 


with the slags. The pig-lead, as it is delivered tothe manufacturers from 
these operations, is easily distinguished by its physical characters—and is 
known either as soft or hard lead. That which is smelted from an ave- 
rage good ore in the reverberatory furnace is always soft, and fit for rolling 
or making into pipes. That which is smelted by the aid of a blast at a 
high temperature, even if the same ore is employed, is invariably hard. 
Of course, there are different degrees of these qualities, but the distinction 
is marked between these two classes of lead. 

The characters by which pure lead is known are its softness and mal- 
leability—its appearance when melted, and its surface when out 
into a mould, Pure lead rolls without cracking at the edges; when melted 
and skimmed at a low temperature it is white, and a@ smooth 
mirror-like surface; and at a higher temperature the succession of colours 
produced by oxidation is by no means so variegated as in lead containing 
certain impurities. ‘The surface of an ingot presents a confused and inter- 
lacing mass of arborescent or fern-like Is, which impart an uneven- 
ness at the moment of solidification. A pig of such lead, when broken 
(which may be done by carefully heating toa little below the melting 
point), presents a white fracture, which is | Bad but irregularly columnar. 
These forms are due to the interference of the groupings of crystals, the 
lines not being themselves edges of I lay some stress on the white- 
ness of the surface, and of the fracture of pure lead, because many common 
qualities of lead present also a white appearance, which is, however, due 
to the presence of certain impurities, and may be as easily distinguished as 
the whiteness of silver can be from that of pewter. e 

Such being the characteristics of pure lead, it is natural to enquire what 
are the impurities which render it hard, and what elements may exist in 
it without impairing the qualities which render it suitable for its various 
technical uses. The substances which commonly impart hardness to lead 
aré sulphur, antimony, and arsenic. Copper, if alone, does not much affect 
the softness of lead; nor is iron, in the absence of sulphur, found in suffi- 
cient quantity to produce hardness. Ordinary soft lead generally contains 
from ‘008 to ‘010 per cent. of iron, but both iron and copper may be in- 
troduced to a considerable amount in the form of sulphides, in w case 
they, as well as the sulphur, impart hardness to the metal. At ahigh tem- 
perature several metallic elements, in combination with sulphur, melt, 
become diffused in the lead, and renderit hard. Phosphorus, or phosphide 
of lead, will not exist in the metal, for when phosphate of lead is reduced 
in a close vessel, phosphorus may be distilled off, and the lead obtained 
quite pure and soft. At a low temperature only a trace of sulphur or sul- 
phide of lead will remain diffused in the lead; but if the temperature is 
increased, so much sulphide may be melted and diffused in lead as to ren- 
der it decidedly hard. This explains why pure galena, smelted by a blast, 
will give a hard lead. On re-melting at a low temperature the bulk of 
the sulphide is removed, and what remains may be shown to be unequally 
diffused in the metal; for, if such a piece of lead be corroded, as in the 
process of making white lead, irregular particles of a dark colour may be 
seen in the mass of white carbonate. 

In the process of oxidation of lead for making red lead it has been the 
custom to add a pig of hard, or slag, lead to the charge for the purpose of 
promoting the oxidation. I have melted together pure galena and lead in 
the proportion of 2 per cent. of the sulphide, and produced a hard lead, 
which answered the purpose quite as well as the slag lead usually employed. 

Antimony, tin, and zinc imparts a whiteness to lead, each peculiar to 
itself. Zinc is, however, seldom found in lead, and tin exists in but small 
quantities: antimony is the chief element which, with sulphur or alone, 
gives the characteristic hardness and whiteness to slag lead. At the high 
temperature of the blast-furnace, therefore, we may have sulphides of an- 
timony, copper, iron, and arsenic diffused in the lead as it is reduced and 
runs down into the kettle. Such is the hard lead which must be specially 
treated before it can be used in the arts, 

Refining processes for impure lead are essentially oxidising processes, 
When the amount of antimony is not more than 1 to 2 per cent., as in 
Derbyshire slag lead, the pigs are placed on the bed of the ordinary re- 
ducing furnace, and melted down with free access of air. This is really a 
liquation as well as an oxidising process; the separation of the lead from 
its impurities being effected by taking advantage of the difference between 
the melting points of lead and the mixed sulphides —the latter being left on 
the bed of the furnace, whilst the purified lead in an oxidising atmosphere 
runs into the I have introduced an oxidising agent for effecting the 
softening of slag lead as it is tapped from the blast-furnace. If nitrate of 
soda be stirred into the lead whilst kept at a heat just below redness, the 
sulphides are immediately attacked, and, instead of the white smooth sur- 
face it first possessed, a play of irridescent colours and are eee 
disclose the characteristic appearances of ordinary soft lead. Wh 





a large 
quantity of antimony is present, as in most Spanish leads; the metal 
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treated in an improving furnace, where it is calcined or subjected to an 
oxidising flame for a length of time varying with the hardness of the lead. 
The rich antimonial slags are re-smelted, and ultimately a product is ob- 
tained from them which may contain 20 to 30 per cent. of antimony. A 
method of separating lead and antimony is yet a desideratum in metal- 
lurgy.—The softened lead is treated by Pattinson’s process for the con- 
centration of the silver. ' 

Softened lead may still contain traces of antimony, sulphar, tin, and 
iron, and yet a more notable quantity of copper. If free from tin and an- 
timony, it gives a fine mee of colours on melting; and on increasing 
the temperature the film of litharge which is formed cracks in all direc- 
tions, showing when the lead is agitated a wrinkled surface, characteristic 
of soft lead. Softened lead breaks with a fibrous, not with a granular, 
fracture, and the fractured surface is us coloured with purple and 
blue tints. 

We have now to deal with the impurities left in the softened lead. It 
is in the operation of desilverizing lead by Pattinson’s process that a further 
elimination of foreign elements takes place. Upon separating the crystals 
from the fluid alloy, I find that when we have to deal with a properly 
softened metal, the trace of iron remains unaffected in quantity. Antimony 
appears to become concentrated along with the silver, but to what extent 
remains to be proved by a series of analyses, In 1856 I showed that cop- 
per also is found with the silver; but if present in a proportion above 10 ozs, 
per ton, eight or ten operations will be n to reduce its amount to 
a trace; and when it is present to the amount of 20 ozs. per ton (="06 per 
cent.), six crystallising operations failed to diminish its quantity in the re- 
fined lead. “Reich, in a communication published in the ‘Jahrbuch fiir 
den Berg-und Hiittenmann, 1860,” has shown that most of the copper goes 
with the dross, which is removed from the lead previous to the crystallising 
operation. But this is only true when the copper is in notable quantities 
as sulphide. In the experiments which he addaces, the copper seems never 
to be reduced beyond *10 per cent. At the point Reich leaves off I begin 
—not considering that lead to be soft which contains more than ‘10 per 
cent. To prove if it be possible to reduce the amount of r in this 
manner, lead containing ‘05 per cent. of copper was melted with a little 
pure galena, and the pasty skimmings removed. The lead still contained 
“05 per cent., and the dross contained *048 per cent.; so that, therefore, no 
separation had been effected. 

It is, however, highly important for certain technical uses that lead should 
be practically free from copper, although it may contain 20 ozs. per ton, 
without detriment for rolling into sheets and making pipes—2 ozs. per ton, 
or even less, render it objectionable for making into white lead or glass- 
makers’ red lead. This fact I have established by numerous experiments 
and analyses, among which are the following: — 

When lead containing a certain amount of copper is placed in dilate 
nitric acid, the lead oxidises before the copper, and a reddish moss covers 
the surface of the lead as it dissolves. Ina similar manner, by the slow 
oxidation of lead in the process of making white lead, the particles of cop- 
per, or suboxide, are carried and Jocked up in the corrosion, imparting in 
some cases a delicate pink tint to the carbonate of lead. Ina bed of cor- 
roded lead, all cast out of the same pan, a portion will exhibit a pink 
colour, whilst another is white. The appearance of the pink colour, there- 
fore, is inflaenced by the position of the lead on the bed. Closer observa- 
tion will discover that where the current of vapours arising from the fer- 
menting tan is copious, the pink colour disappears. Where the corrosions 
are swelled and flowery—in a word, where the air has access more freely 
—there is no pink colour. But in these cases there is then often visible 
the blue, or greenish-blue, tints of carbonate of copper. Synthetical ex- 
periments have also established this fact. Pure lead corroded in various 
parts of different beds invariably give pure white corrosions. Upon adding 
& small quantity of copper, and submitting it to the corroding action, pink 
passing into blue was distinctly visible. It is worthy of notice that the 
pink colour is generally more striking, close to the metallic lead. The blue 
colour appears on the outside, or where lines of weakness have been formed 
by alternation of temperature, which cause the corrosion sometimes to sepa- 
rate in layers, thus allowing the air to penetrate. 

A portion of pink corrosion suspended in a flask containing a little acetic 
acid gradually loses its colour, which passes into faint blue, and sometimes 
disappears, leaving the corrosion disintegrated and more swelled, but white. 
It is remarkable that the purest tint of pink is obtained with very small 
oo of copper. Thns, 2 ozs. per ton gives a more decided colour 

10 6r 12 ozs. per ton. The pink colour may be masked by the pre- 
sence of sulphur or antimony. 

A manufacturing test of the truth of these statements has been made. 
Common slag lead softened, refined, and having the copper eliminated by 
a special process, produced a lead which cannot be distinguished from the 
most pure white corrosions. Before the removal of the copper the lead 

ve decided pink corrosions. The red lead which is used for glass mak- 
ng should also be practically free from copper. An almost inconceivably 
small amount imparts a blue tint to glass. Fora long time the Snailbeach 
lead has been reputed for glass making, and it was only after making ar- 
Eegepente foreliminating the copper in the manufacturing processes that 
lead which contained at the commencement from 5 to 8 ozs. per ton cculd 
be used with equally good results, Good red lead for this purpose should 
not contain more than 1 oz. per ton. 

— Mining and Smeliing Magazine, 








_ Ozore.—The subject of ozone is probably of sufficient importance to 
justify my troubling you with one or two facts respecting it, which eight 
— observations with Schénbein’s test-papers enable me to furnish. 

@ fact to which I wish to call particular attention is, that the wind which 
bas recently come over the sea invariably, or almost invariably, brings with it a large 
amount of ozone, while a land, breeze usually yields but a small amount. A strong 
Wwest-south-west wind here is always charged with a large quantity of ozone, while 
other winds are generally but slightly charged with it, and sach as have passed directly 
over the city of Bristol are altogether free from it. A recent visit to Sidmouth, on the 
south coast, has quite confirmed my previous notions in regard to sea breezes and ozone, 
and I may mention that a correspondent in New Zealand, to whom I sent some test- 
papers, assures me that he has obtained similar results in that island. Facts such as 
these, now satisfactorily proved, m sy help us in our endeavours to ascertain the truth 
in reference to this rather mysterious agent, which, in addition to its interesting nature 
in a meteorological point of view, is generally considered as of importance in regard to 
health. Wittiam C, Burper: Clifton, Sept. 26. 





Cauirornia Coprer Smevtinc Works.—Mr. Ralph Emerson, the 
secretary of the company, has furnished to the Mining and Scientific Press of San Fran- 
cisco the following particulars as to the rates and terms on which the company are now 
purchasing ores :—Ores assaying from 8 to 11 per cent. are purchased at the rate of 
$2 per unit; ores assaying 12 per cent. at $25 per ton; 13 per cent., $27°25 per ton; 
14 per cent., $30 per ton; 15 per cent., $32°50 per ton. A ton is received at 2376 lbs., 
to be delivered at the company’s works at Antioch. Shipments may be made ir bags or 
in bulk. Ifin bags they will bereturned. The landand water freight will be advanced 
by the company, on delivery of ores at the works, and payment made as soon as a satis- 


HUGHES, FALCO 
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N WOR KS, LOUGHBOROUGR 


This LOCOMOTIVE ENG(NE has been DESIGNED expressly 
for CONTRACTORS and MINERAL RAILWAYS. It is VERY 
STRONG in eva an and, being mounted on small wheelg 
close together, will UNT STEEP GRADIEN URN 
SHARP CURVES. = 

The BOILERS are of the BEST PLATES, with fire-boxes 
Low Moor, are clothed with hair felt, lagged and covered with aon 
iron, and PROVED to a PRESSURE ef TWO HUNDRED 
POUNDS PER sQUARE INCH. 

The TYRES are of the BEST YORKSHIRE IRON, and of 
GREAT THICKNESS, The tank contains 250 gallons. 


The FITTINGS consist of BUFFERS, POWERFUL BRAKE, 
GIFFARD’S INJECTOR, ROSCOE’S OILING APPARATUS, 
at | GAUGE, WATER GAUGE, and BLOWER to GET 


The engines are all tried before leaving the wor! 
rienced man sent with them free of cost. pes Sh Cape 
Full specification on application. 
10 in. cylinders, 15 in. stroke, price £500. 





MANUFACTURERS OF PATENT TUBULAR 


= 


— 


The PATENT TUBULAR TUYERE possesses GREAT ADVANTAGES over the 
ORDINARY TUYERES, both for its DURABILITY and EASY WORKING. A cur- 
rent of cold water going direct to the nozzle prevents their destruction, however much 
they may be ex: to the fire. 

We repair them at haif the first cost, making them equal in size to new ones, all par- 
ies retarning them carriage paid. Y 

No. 1 tuyere, 16 in, long 
No.2 , 18 


Peeeerereseseserescessccccecesess 208. CAch, 


Delivered at Chesterfield station. Terms, nett cash quarterly. 


UBLIC TEST OF WIRE-ROP E— 

The SUPERIOR QUALITY of GARNOCK, BIBBY, AND CO.’S WIRE-ROPE 

was FULLY PROVED by a RIVAL MANUFACTURER at the LIVERPOOL PUBLIC 

TESTING MACHINE, on the 29th of October, 1860, on which occasion GaRNocg, 

Brssy, and Co.'s were found to be the STRONGEST ot 

all the TWELVE SAMPLES from different makers then 

tested, as reported in the papers of the day. For example :— 
(Certified by Mr. William Macdonald, superintendent.) 
Garnock, Bibby, Corresponding sizes from 

and Co, other manufacturers. 

Tons c. Tons c. Tons c. 
18 5 seseee 16-10 11 10 
8 15* ...... 0 


mu 





Bigin. ses 
24ein. ...- coccce 
Remaining sizes with similar results. 
* Samples taken promiscuously from stock by a rival 
Mmanufacturer’s agent, 
GARNOCK, BIBBY, AND CO., 
SWAN HEMP AND WIRE ROPE MANUFACTURERS, 


POOL. 
FLAT and ROUND STEEL and IRON WIRE ROPES 
MINES, &c., of SUPERIOR QUALITY, iu 





\ 
THOMAS TUBRBTON AND SONS, 
MANUFACTURERS OF 
CAST STEEL for PUNCHES, TAPS, and DIES, 
TURNING TOOLS, CHISELS, &c. 
CAST STEEL PISTON RODS, CRANK PINS, CON- 
NECTING RODS, STRAIGHT and CRANK AXLES, 


SHAFTS, and 
FORG NGS of EVERY DESCRIPTION. 
DOUBLE SHB, \. HEL, | FILES MARKED 
BLISTER STREL, | TURTON. 
SvRING STEEL, EDGE TOOLS MARKED 
GERMAN STEEL, WM. GREAVES & SON, 
Locomotive Engine, Railway Carriage and Wagon 
Springs and Buffers. 


Mlustrated Catalogue, with Prices, forwarded on receipt 
12 stamps. 


SHEAF WORKS AND SPRING WORKS, SHEFFIELD. Pag 
Lonpon Orrice: 17, KING WILIIAM STREET, CITY. \ 


OSHEIMER’S PATENT STAMPS, 
MANUFACTURED BY DUNN AND CO., SALFORD, 
NEAR MANCHESTER, 


No. 1. No, 2. 
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factory assay shall have been obtained. The California Smelting Works propose to buy 
their ores upon a different scale from that applied by other purchasers in thiscity. When 
ores are shipped east, or to Europe, the nett assay is taken, but from | to z per cent. is 
deducted, and upon that produce the advance is made, and not upon the real per centage as | 
contained in the ore; but the California Smelting Company propose to buy upon the true | 
amount in the ore. To illustrate, from ore that will assay (say) 14 per cent., any other 
parties here advancing would deduct 14% per cent., st least, and call it 12%. Thecom- | 
| 54 Will not confine itseif to the purchase of ores of low assay, Contracts will be muce , 
all the ores a mine may produce, and the higher the assay the greater will be the | 
price per cent.; but it is obviously to the advantage of copper miners to sell their infe- 
rior ores to the Smelting Works, since they cannot be profitably shipped to a foreign 
market, and the expense of concentration, and the loss of metal attending on that pro- 
cess, will counterbalance any advantage obtained in economy of transportation when | 
concentrated. Additional! furnaces will be built, and due capacity of the works will be 
made to keep pace with the supply of ores. | 
} 
| 
] 
| 





A Sire ror Ironworxs.—We should imagine that no better site for 
ironworks could be found than on Bowes Moor, near Barnard Castle. The Auckland 
coal field is within an easy distance, with every facility of railway communication ; and 
any quantity of limestone could be procured on the spot. Iron ore, from either Lanca- 
shire or Cleveland, could be delivered by rail at the works, and Bowes Moor itself is 
not destitute of ironstone. The same railways which would bring the raw material | 
would also be available in conveying the manufactured iron to market. ‘There is waste 
and for the deposit of the slag or scoria for ages to come. A site like this, though 
overlooked as yet, cannot be much longer neglected ; and we feel assured that, before 
many years elapse, the manufacture of iron will be busily carried out in this now quiet 
locality.— Teesdale Mercury. 


__ More Brast-Furwaces.—There are now being erected seven new blast- 
farnaces—four at Eston, by Messrs. Bolckow and Vaughan : and three at Newport, by 
Messrs. Samuelson and Co. Messrs, Gilkes, Wilson, and Co. are preparing to build 
two more adjoining their works; and Messrs. Hopkins and Lioyd are prepared to erect 
three betweev Stockton and Newport. Messrs. Dunning and Co. are going to pat up two 
additional farnaces aJjoining their present ones. There are also two others in contem- 

This will make 16 more blast furnaces for the Cleveland district. Messrs. 

lp n, have purchased land at Newport, on which to erect rolling 

mills, The iron trade of this neighbourhood is in a most flourishing condition; orders 
are taken away stocks as fast as they can be made, at advanced prices, both of pig and 
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These STAMPS are CONSTRUCTED ENTIRELY of IRON, and are ADAPTED 
for CRUSHING EVERY DESCRIPTION of ORE, MORE ESPECIALLY fur RE- 
DUCING GOLD ORES, as in consequence of the mortars (coffers) being solid NONE 
of the PRECIOUS METAL can be LOST, They may be erected on either a stone or 
wood foundation, are more durable, the wear and tear being much less, and CRUSH 
TWENTY-FIVE PER CENT. MORE than the ORDINARY STAMPS. wo ey iy: 





may be seen in the gold district, near Dolgelly.—For particulars, apply to 
MosHEmeR, Dolgelly, North Wales. 


ASTIER’S PATENT CHAIN PUMP. 

APPARATUS FOR RAISING WATER ECONOMICALLY, ESPECIALLY 
APPLICABLE TO ALL KINDS OF MINES, DRAINAGE, WELLS, MARINE, 
FIRE, &c. 

J. U. Bastter begs to call the attention of proprietors of mines, engineers, architects 
armers, and the public in general, to his new pump, the cheapest and most efficienteve1 
introduced to public notice, The principle of this new pump is simple and effective,and 
its action is so arranged that accidental breakage is impossible. It occupies less space 
than any other kind of pump in ase, does not interfere with the working of the shafts, 
and unites lightness with a degree of durability almost imperishable. By mcans ofthis 
hydraulic machine water can be raised economically from wells of any depth; it can be 
worked either by steam-cuyi.,; or any other motive power, by quick or slow motion. 
The following statement preseuts some of the results obtained by this hydraulic machine 
as daily demonstrated by use:— 

1.—It utilises from 90 to 92 per cent. of the motive ° 

2.—Its price and expense of installation is 75 percent. less than the usual pumps em- 
ployed for mining purposes. 

3.—It occupies a very small space. 

4.—It raises water from any depth with the same facility and economy. 

5.—It raises with the water, and withovt the slightest injury to the apparatus, sand, 
mud, wood, stone, and every object of a smaller diameter than its tube 

6.—It is easily removed, and requires no cleaning or attention. 

A mining pump can be seen daily at work, at Wheal Concord Mine, South Sydenham, 
Devon, near Tavistock ; and a shipping pump at Woodside Graving Dock Company 
(Limited), Birkenhead, near Liverpool. 

U. Bastrer, sole manufacturer, will CONTRACT to ERECT his PATENT PUMP 
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wrought-iron. The prospect for the com\ng winter is most favourable.— Stockton and 
Hartlepool Mercury. 


Tuames Tonnet Company.—Receipts for the weck ending Sept. 26, 


64/, 128, 5d.; number of passengers, 15,509. 


J. 
at HIS OWN EXPENSE, and will GUARANTEE IT FOR ONE YEAR, or will 
GRANT LICENSES to manufacturers, mining proprietors, and others, for the 
of his INVENTION. 
OFFICES, 63, DEAN STREET, SOHO SQUARE. \ 
London, March 21,1859,  Hoursfrom Tentill Four, J. U. BASTIEM, C.E, 


ESSRS. KNOWLES AND BUXTON, CHESTERFIELD, | 
TUYERES, 


International Exhibition, 1862—Prize Medal. 


AMES RUSSELL AND SO 
(the original patentees and first makers of wreught-{ 
tubes), of the CROWN PATENT TUBE WORKS, 

j NESBURY, STAFFORDSHIRE, have been AWARD 
PRIZE MEDAL for the “good work” displayed in 
wrought-iron tubes and fittings. $e 

Warehouse, 81, Upper Ground-street, London, 8. 


Prize Medal, International Exhibition, 1862. 


USTON, PROCTOR, AND CO.’S CELEBRATED 
PRIZE PORTABLE ENGINES are SPECIALLY ADAPTED for WINDING. 
: <= PUMPING, SAWING, &c. These en- 
gines have, in public competiition, won the 

highest honours, For ECONOMY in 

WORKING, LARGE ALLOWANCE of 

POWER in CYLINDER AREA and 

PROPORTIONATE SIZE of BOILER, 

STRENGTH of CONSTRUCTION, HIGH 

FINISH, and GENERAL EFFICIENCY 

they are unrivalled, having recently been 

AWARDED THIRTEEN GOLD, 
SILVER, and BRONZE 
PRIZE MEDALS, 
And numerous other prizes, 


oir 
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Messrs. A. Knowles and Sons write :— 
Pendlebury Clliery, near Manchester, June 5, 1861, 
GENTLEMEN , We beg to inform you tha twe have now in use the portable engine of 
8 horse power ou supplied os with, and have great pleasure in informing you that it 
works well, an d we are much pleased with the workmanship and finish of it. 
We are, yours respectfully, ANDREW KNOWLES AND Sons, 


Tilustrated, descriptive, and priced catalogues may be had on application to the Sheaf 
Ironworks, Lincoln. 


Prize Medals—International Exhibition, Class 1 and 2. 


ATENT PLUMBAGO CRUCIBLES.— 
The CRUCIBLES manufactured by the PATENT PLUMBAGO CRUCIBLE: 
COMPANY are the ONLY KIND for which a MEDAL has 
been AWARDED, and are now used exclusively by the English, 
Australian, and Indian Mints; the French, Russian, and other 
Continental Mints; the Royal Arsenals of Woolwich, Brest, 
and Toulon, &c.; and have been adopted by most of the large 
ENGINEERS, BRASSFOUNDERS, and REFINERS in this 
country and abroad. The GREAT SUPERIORITY of these 
melting pots consists in their capability of melting on an average 
40 pourings of the most difficult metals,and a still greater num- 
ber of those of an ordinary character, some of them having ac- 
tually reached the EXTRAORDINARY NUMBER of 96 melt- 
ings. They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any othercru- 
cibles. In consequence of their great durability, the saving of 
waste is also very considerable. 

The company have recently introduced CRUCIBLES SPECIALLY ADAPTED for 
the following purposes, viz.:—MALLEABLE IRON MELTING, the average working 
of which has proved to be about seven days; STEEL MELTING, which are found to 
save nearly 144 ton of fuel to every ton cfsteel fused; and for ZINC MELTING, lasting 
much longer than the ordinary iron pots, and saving the great loss which arises from 
mixture with fron, 

For lists,testimonials, &c.,apply to the Patent Plumbago CrucibleCompany, Battersea 
Works, London, 8.W 

Fully described in the Mintnc Journat of July 5. 
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S PATENT STEAM AND WATER 
PRESSURE AND VACUUM GAUGES, 

These GAUGES are MADE to INDI- 
DICATE ANY PRESSURE from ONE 
to TWENTY THOUSAND POUNDS , 
upon the SQUARE INCH. \ 

EACH GAUGE is GUARANTEED 

FOR FIVE YEARS. 


PATENTEE AND MAKER, 
ANDREW BARCLAY, 
ENGINEER, 
KILMARNOCK, 
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Works published at the Musine JourRnat office, 26, Fleet-street, London. 
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